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(54) RESOLVER AND ROTATION- ANGLE DETECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resolver by 
which the rotation angle of a shaft is detected with 
satisfactory accuracy over a wide range and which 
detects a torque acting on the shaft. 
SOLUTION: A resolver 20A and a resolver 20B are 
assembled respectively to both ends of a torsion bar in a 
state that one is turned by 90° . The resolvers 20A, 20B 
are excited by an excitation signal at a definite amplitude 
from an excitation-signal generater 51, and they output 
one pair each of signals which are doubly amplitude- 
modulated at a small cycle and a large cycle when a 
rotor 31 and a rotor 41 are turned. A signal processing 
parts 52, 53 calculate rotation angles at 90° each at 
the upper end and the lower end of the torsion bar as 
electrical angles changed over 0 to 360° . A signal 
processing part 54 calculates the rotation angle of the 
torsion bar as a low-accuracy mechanical angle, it 
corrects the mechanical angle on the basis of the 
electrical angles, and it calculates the rotation angle 
over a wide range with satisfactory accuracy. A subtraction part 55 and an angle/torque 
conversion part 56 calculate the torque on the basis of the difference between both electrical 
angles. 
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(57) [g#j] 

-rs. 

[Mfr^-m WfortZ OA, 20Blt -M90 

sues h-^a^-owsgK^ti-en 
mti-f^>tix^i>. i/^^oa, 2ob«, mmm 

-^^SB 5 1 *» 6'0-JSS«(DJBMBfi#(c J; o TSflB 3 
ft. a-*3 1. 4 10EH6*cj6cr/hSJ!cJBJBaot* 

nH«rr*. flMM6«»5 2. 531*. h-v 3 >»*- 

CD±T^©9 0Scr<i:©lHllEft*0~3 6 Ogbfc^T 

4«; b-isayrt-vmwszim&vmtf&itLx 
gU5 6tt. ffin%.n<D&ic£*) \-)n>z§mTz. 





it-r^ma^m-rz^^icm^b, :CpomriBn-#©B 

c»^S2] Bt^©ftjn±K:RiBKM&-ftBi6-r& 
n««n e n - $ cmmwic stisj s * r % s an*© * f- 

— 5£©js$i * wr s £ift(t# *> 6 a: * f&aam#©tt-5 k 

[»*^3 ] B^©*jn±tciaBiEtt&— ttB&rs 
•crtsffifcfrsBS&i a-*<!}*MmicaM3*rtt*si 

tt©» 1 X f - % — y£©M$I&*-r 

^M>6«e«nBflm(E>ft^(cJ: 0 . BtTIB^ 1 n-*©B 
(Stcj&CT/JvS ttJBJB?£MBK9IStrci>& 4 £ feK, 
OTB^S&JWMJ:*) fc**ttJBJRrs &(c£tiggH3ti 

fJiBB*Kf4©*l-JS±'ca o -cfffiEis l p- * ittsttrfa 
KBrjaBHiKwiBr fcfiaetcBiiaiBiii— * «t 

©»2 — JE©SM**rT4SaMt* 
*6&4»»B-9©tt4Ftt:j:9. *re*2a-#®0« 

l»T . «WBW\S *S»©*«I^b©<affl##l£ 4-*f© 

»2 4*2 u^w^isii, 

AflTVO^ft ftMnKMMBEf b£ Ofikffi« AQe 6-1*4 <fc 

sec. «nemi uy^t&MEJV2U!/^t^«m / 
[§s#3i4 ] menials ccga«ofeii«ft^asgsK 

Mta^ i uvoi^©— *t©j» i mumm^m-i^-cmis. 



(2) #ga2 0 0 2-3 5 0 1 8 1 

2 

@«mo* i mmn *tt#-r zn 1 nsfttf-s^si . 

B«5B» 1 W/rt^<K J:4— **©» 1 tH^fg-^©^ ^©4> 

&< 4fc— mriEifr2 uvoi^tjcts— *t©sn2 m 
nettucs ftfcts i BCftRow 2 bism&ai<,>> me 

0IEf4©[pIlgft©XS a>fcS6B£l5US2 BIEAtc £ 0 ft 
5&T 4 <t £ fc(Cflr§B*$:fr&trart©*fflJfc&BS£a%IS] 
S&l Bisect OftSgOT. ltiriB0lte«l©S&3IIIi|Sft£ 
10 IM|fr**3B«ftW*#R4*RWfcC4*#«4-r 
SBIEfttftWilB. 

[Ht5jaB5 ] B«M©9M±fC|aiB1Btt£ — {timE*** 
J^tcttfttffeffi n-df. SC«ffiK©««**U-ci> 
rrtHlB*W^l a-drcoJ1-JBlBK:«ieiStt'Ctt*«l 
tR©J& Uf-^^ftf), — ?E©lS»fc«T -5 SifcM 
6fc*flWB«#©tt5fc J: 0 . NEB 1 p- *©B 
(Rfci6CT/NSfcBMr«(«BSft'Cl >*££*>«:. 

t<,>t. U8B/h3itc®S8©®li^b©ttta*isa 4-*f 
20 ©is 1 m;&«#*i6£-r 4B 1 u */*/tt . 

B?iBBis#©^^±-c* o xn&m iu-h tmtm 
&mjmmtmmxtc&&icm®im±-#®$z*2><i: 

*> KlfittW /cSZn-f, R VtRttO««( * W LX^X 

©m2X-r-^*>6^'3. - 5£©J®B**tf 4£iftfi*t 
*6ac*»»fi-9©«#K:J:»). frfB»2ci-af©BIS 

i»r . H>TiB/h3 ttS»!©®*^<b©fiiffl*tStt -5 -» © 
30 ^2tfl^fi^f6^-r-5^2UV r ;W^*iiit4 4it> 

(C. 

B<Ett©-»X«^W%tt«B 0 ©Bte*«: J: •) «ti« 

itriBm 1 mtt*tt*txmm<i>mmsMttmsm2 m 

*> tc , m 1 u "/A"* t Strfsm 2 u t^mmu 
rat*). *>-3WiB-^©ffi«*wr4^SEE<t#*>6ja:i 

1 U^U^*©ifi^W{ig{c*jW-5S(rsBBIteW©» 1 BK 

2 U ^/toig^tt&BCC *J » « Itl BBKtt©^ 2 BK 
ft *tt«T 4^ 2 BCMHi^JS i . 

WiB^ 1 U!/JU/tic J: 4— tt<D& 1 Hi*«#©5 ^©^ 
^<4«>— -fit. Hria»2U'/*-»<«:j:*— »©*2a 
*«#© 5 %©4>tt < <!; fe-T? <b KS-^l^rfiTfBBItolA 
50 ©S&3Beft*tWf £IS3BISftit»*a<fc. 



3 

mssm s titcm 1 mmnmn 3 mm* * jgt, \ «rie 
mmM<omWin<o^ tr>tj:®w*mm3 bis ah: <t k> m 

&£ £ fc«:StriB^**i)&:«efflF«3©iffl*>Aj:@g||^|^ 
miBilg^tciO^l.r. friH@K«i<Z)m4[aIlgft4 

rmim&nictov tmfcm 1 i>vji»*Rvm2 u^/jv 

#S £ SSWfc C £ *!|tm<k f SB3SAt&HH£SH. 
[ff^6] @IEI*©^M±(cl5llHl^tt<t-^laie-rS 

r mmzmm 1 p - * ©i^stc** r&i 3 # r & •*> s 

^6ft£®8&fi#©tf^K:<t: 0 . frge» 1 n-*©B 
MfB/jNS %S»3 <fc tj;®m-V2 6tCSmi3 ft 

©is 1 tH^<t#*^-r-s» 1 uvouMi. 
BufBlsIK*4©^il±-c* -5 -ctJfBS id — £ itti^rsj 
teBfSB*KWHr fctflStc|i3BI£tt£-#BiK-r * cfc 

F^EfcfirfBlfl 2 d - f©^M«:*tr6j § ax ft £SStK 
©J&2*^-*a>6ftD. -5£©©H£WT33Sfc{I-«f 
ft £JKiG6fi-«t©tt-^tc J: «j . fflizm 2 a - £©Bi|fc 
&cj£0T/h$ftji&t'«<BgsB3ftTt,>.s ££*>«:. m 

®mm<D-$nxiz±$n*mim.® 9 ©Bte&tc «t 0 sift* 

Mies 1 ffi#ra#©*sftjg»!©©»i£<b£i§irias&2 a 
2rtt#©**ftjaJtii©i@iii^b £ ©titi^itft <t 

Tft 0 . *^UE-J£©fgiH*Wr -&£«E«#j!» 6 ft S 
4«ii{cJBifi8rrSJSUSM-^l%^#ia£ . 

tjiauu vvfrJVD— ztomi mtimmcm^xmm 

1 uy^^-©ffl#wt!iratc*jwsBijfeiei*Ktt©s 1 mn 
n*%mtz>m i ni£iitf-»^s£. 

2 U vOl/MOffltttttfcBtc few S B?fEB$K#©J& 2 BIS 

2 B*EftW-#*S£. 

tjtas i u'/jw^j; z—ttom i w*ft#©5 ^©^ 

ft< £*>-#£, «?SaS&2 UvOl^KJ:.5-*f©ffi2til 

^m-sf © s *>©^ft < £ ^ -#£ (cs^»rmiaieiew 

©m 3 B&A «rtm-T SlfT 3 BCMtJFftil £ . 
miBlfff3tiA:llllBKAKoe|D3SKA«ffi^. mfia 
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mimfcmcj;<QfrmbT. B5feB$£«©Jfr4B3gfli£ 
mzmiztiftm 1 B$£A;Rtfs&2 @igft©M{c«^i» 

[|6^©»«BttSiW] 
[0001] 

[f6?B©JII-f*ftfi5#in ^HJl*. @«»4fc@^$n 
10 fca-^Roig|a-^«rF , 9^S±tciR§L//cSgt^©^f- 

[0 0 0 2 3 

±tciS)[ll£tt£-H*|iKTS <fc ^ (Ciffl#Wfc n - * £ , 
ffl^t©^?:W u-r c^rrt^ffl* o - ^©^®(c»f&j 

20 ^fflCi-C, a- $R^[H^|4©x 7— ^ic«-r -5. JE«5H 
<«*.«. 0~36 0S) <DflM«A (jWOBKft) 4 

[0 003] t©Wjg£8?9tTr SfcfeK:. MiLi«t9^F 
8-1661 6 a«MCCjft&fl#t*6ftfc: 
SI U'/JU>'t£ > llSEII«rtbP!I§-a-rS:MT-5/cS>©® 

SCc*sC»-C«,miEW*s 1 Bli-f S£S 1 Uv^Jl/^^n 
30 -d>«>lBfKL. fromfetfl. 2BISTS£S2U 
*/*y<©n- jr*J l BIE-T4J: ^(cj: ^ic u-ct>i. ■€■ 
L-C. cn?.©S&-5B«Em8*fflt,>-C^#aB«l5H 
«cfcfc*BK«l©Bi|te2i*flt£J: < ^mTS J: 5 (CUT 
lr>4. L^L-. C©^a«:*jt,»r«. ilRW& 

[0 004] 

[«W©«ES] JdE0A:nH«:»*!i-r4Aut> 

{c%$nfc4.©-c*o. ^-©s^«, «f#*#jss-c. K 

40 «H©BKft*IBKJ:<«W-rSC£*SnI«8>iB«ft*l 
a^S«rffi«T <S £ £ fete. I^SKSfjSfc U»/*/t* 

[0005] ±gasw**fi£Trsfcfe{c. 

±©^©-o«, BKW©i1-»±fc|lIB«**£H*B 
«r*J:9«:«WWfcci-j'i. tt»«Wi«l*Wl/-Ct» 
trt^®?: n - ^©^j§S(c*trSj $ itr ft 5 ntfc©* r 

T4A:»©U*/jUACcfe«,>-C. O — * ©^M4JS^[SJ 

k» o ri|£a*j«5! WK«<bf *Bna*wr s «fc -5 tcj& 

50 fiRL. *>-5P-af©BIS t l 1 'l>*^-?--*© t t , ^*><5(B^ 
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[0006]!^ C O&ftSMDMj&fe fo !£* S <!: . 
iPI£tt©WSI±tc|i30<E**±^Bfgr*± 5(c«l«W 

^jaffiK#fa3tfT&S^t£©*?--- d- 

tHDXr— ^Kn^rimm.n^m-t &/<:&© u voi^t 

W£firtBM«s mSUIrr7c/2<!:f ££J:l,>,, 

[0 00 7] c©<fc 5 5cJ»»iXi-fcuvOW'?£. ;x«:^-r 

[0 00 8] ifc, *#6BJ©fl!!©«^±©«Fffi«. 1TOIB 
©<£ 9 fCfilfiSS toft: U vOU^*-#«f *ft:leli|fcft t£Wg 
HKfc*i3,c©t§^. — ^©uvOW-ccDcz-^Riy*;* 
* ** i ci - * i * f - n 1 1 -5 1 1 i> {c fr 
i B-*t©tti#fi-*f #0 i m*m# <t l, . ffc£© u vmi^< 

©a -j 5 — £ ^2o-Miy t 92Xf-i(i 

■r * <t <t & (cM§B-*f ©m#{f-st*jfi 2 w^ffi-^i u . 

02 uV;u^'©02 a-»*@tett©^jg±-c*-3-c^ 

£0 2 UvOUAt^BBgu feci c©*#ftJi 
J^«BHfc«c*rt*5fittIfttt. ffjL a. ^*8ft (MM 

[0 009JC©i5 CC^fiXL/clHlK^Wiia^. -a 
©ckSftllfUHISSggteJ:^ BtBM<D@«ft. h-f 

l?3toS h^^ffiTS©^®-??*-*,. 

[o o i o 3 *^©«js±©#m«, mibuv 
$tfiiKft*iai^g{cfes>f5 t c©m^[5]ssi?s«> m 

-5£©«itI*W-r-&35l^fi^6^*aem^ ; S: 
*BMHI#»£*«£. SHI UvOU»«D— *f©01ffl;*J 

mmz.m-i^xwffi$k<Dm i seftfcti-irf *0 i sis 

01 UvOU^KJ;.5-*f©0im;>:<i^ 
©5^©4>&< ti>— 8T2 uvOUKtcJ:*— *f© 
02 ffi^fi#© 5 ^©^ < i t>— 3ETi«:«r3i,>-cEK 
l4©02lEieft ; &&t»-rsm2!il!|SftH-»^e<!:. MIB 
tm$toft:010SSA&t>*02 0fg2i£flil f >. @f£«i© 
0$Kft©*S*>ft«5B£|i?J02 @<lteft&cj: 0 ifctTr* <fc 
i t> «:tJsBA$ *pfc«5Bi*j©iffla>&[l!!te£j £0 1 SKA 
kj-o&^lt. Bta*o03iaKft*tf-»-*-**3ia 



C4) ^2 002-3 50 1 8 1 

6 

[ooin cntctnii, 0 1 stEAtf-jmet*. s 
*>oc©»i^<t©fl[«*'att*->Pt©0ia^m#(c 

S-3c»t:>iiiett©[5|«ft©**c^HF , g©ft@s:<b <w 

ChtilSWKtlStS) 40~3 6 0g«Cbfc 

02@i|gfttt«#s«. mmmommcmc 

10 ©&*B*Wj: * -*f © tB;fr<i# ( -2t©0 1 SO*0 2 a 
#ffi#© 5 *>©4>fc< IsHtefft 
©0<gft©r2a»fSHl*?©£ia^b (t?9^«. emits** 

mctm?z>) 4o~3 6os(ct>/c-5-r^-fb-r-2 > 02 

efttt»#©«, H«l*©lHWSft©^**^j:«SH%02 
HfiftJcj: £ i *>«cWiB^:**^«cl5fflrt©iffl 

*»tt@«6ft*» 1 HIEfttt: «t 0«3£Lr. @Steflll©03 
@eft'feti-#-rs. ufc**r»r. tt#$n/c03[D]ii£ft 
«. l£ir»tlHrt Ktofc o r gEf fcir 4 ft at** $ <c^»* 

20 XmbfchOtm. &*J. C©03@^ft©tt#« > 
EfflSHtc tofc S «q*C 41 BET l> >0 2 H^ft ©ffiS% . 

»Et>i5H'c«*s*'iSfss©0 1 iHiKft-ctiiE-rsit* 

[0012] c©»^,WiB«e3fce^©«J:'>K:. misiA 
©Heft ^tbt^Sif t^It5fc»©«»®»©j: *, t £ 

%m*zmmzmm c < . Htr^L/cp]-«fiR©-^ 
© u y;p^-©BBSft e^sa -a- -s kwtt*, 

fSfiST. H]i*5f4©*lig©lHli|gft (^*iSft) %lSi5H«:to 

30 [ o o i 3 ] ttc *»«©fl&©«fis±©^ffi». ma 

H3£fttdtH«S©«fiRtcft]Ar, 01 Uv^^£02 U 

*)<D®m>K. J: »)«ti*ff-9-CIH6-r 4 h -i ^ a 
t?Ss!tt/Tl!t, 02 uv/^©— *f©02ffi^;«#«: 

S-^<->-C|nI02 U^l//<©ifi#WfiSK:teW-SI5IK#© 

©ffl#W{fcg«:*jW4ltfiBif«3tofc0<gtt©@«ft 
<fjfB0 1 0Kft(Cffi^) £. S&2 UV^ttDiafftttt 
gfcte^ 4iTlBit# 3 tofcEIKNOBKft £ ©M*tt» 
40 L/T, Iii(CtiW5»l u>/;wwf 2 u-/jw<o 

s«#wtftis©0iEft ©M^tf-»-r 4 use**} 

[0 0 14] CtoJCj:»5, 0lte«i©0iKA«:EiEH(Cto 
^©ifi^WtiH«:*jW4@ISWi©@IS«%ft#-r4B« 

mn^mzttm? z 1 1 1, oc . @t£Astf«#fi«ft 

»-r-2>A:W-C, 01 uy;U^'SD*02 uyjU>-N'©#ifi^ 
^<4H©0«ft©^*^m-C#4«fc5fc^*. L/c*«r> 
r. UPi&flteS-C. 0iKfi!i©0ii£ft*jE«SHCCtoft:o-C 
50 fflgi^^ffi-CtSti^ h-i iy 3 y^-^mts2 



(5) 

7 

mmvmfflticOlsmftaimZh&tilXZZXSlcteZ. 

[0015] sfc. mmmufte>mz v — > a 

suiBtf-»stifcia<gtt©iHHgii mismi^mm 
^ ) i . f2u voi/^cDit&tftt&gK: fcw 5 matt* s 

n/cl!IfK«©Iieft<t©M{tS^TI3$fcW (F-S'a 
fc<1WLTt>SF;u*£fl^Tr£ 

&-eg&-fn«. t&fBF^srH-sr -sett-ess. io 
[ooi6] cntcio. BCMoiatKA&jHBHKfe 

^©ffittW&gtcfcW &B«M<!>ElliA«tMlt-r SHIig 
@S@fft ( F-f a KfMTTS 

zzttbic mmm (F-f a>^-> k^w- 

[0017] 

PJ©t8*S3SgK:3affl I. fcm«iTO&C7f; 0 r (,» .5 . 
[0018] ccmm&miz, aafe^ F;u 1 0 *ffi*. 
n,>£„ wi/^FAl 0 «Sff£$i& l i©±4&fc@#;* 

nr. pi^> f*io (oMwasmm 1 1 -fo? 

F 1 2 £/M>-C&fl6& 1 3 a . 1 3 b n 3 J: 5 30 

KttoTVS. *ftfl6fttl 1 b.*UU<y Fl 2ttE^O& 
l,>7^7>Fb-^>(c<t:D»B3ti. IM8M1 1© 
BIS** -f a F 1 2 ©«i^^CDiaiK)llltiK:^Sti 

s. »aef«i3a. i3b«, Hmu«ct»^-f »^r- 
A**n/c*-f f i 2(DM^«c-en-enjgi^$nr 
«j . ii-fn? Kl 2 <Dl4^rtj©^tii{cEt; cx tttc 

4ti, »«ail3a. 1 3 btfCCDmS&KtSOT&flfc 

[0019] *^{C«SlHlKft^Ul^g«, t©&flfc 40 

h<fc l,> 5 ) L- , $ fclMft" > F ;H 0 S^MM 
1 ltC^Sn-Sh^f («T. «tthJP*TriC» 

n e rtkvwfc f ^ *> t rt*. »M©sa$tjfflijc*ijffl s n 

[0 02 0] tMSMl KD^WSBtt. F-^a^-l 
1 a F -J/ a 1 1 a©±SSCC«m 1 L^/ 
2 0 A aWHtttf 6 n. F - is a 1 1 a ©T*$ 50 



«f5a 2002-350181 
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k«^2 i/'/jw^ o B3&jjfi#we>n-c^-5. cne>© 

U '/;t</< 2 0 A , 2 0B«C «mmielK^g 2 5 5 
n, m»lHl8SSIg2 5«Py;U^2 0 A. 2 0B<h©t8 

m&ftdhZtfua-rztt f—> 3 > 

vn'-I 1 a©±T«©leIKft (mmft) 0,©££ 
ffll>rS«6F;U^Tr*^m-rS. C©if£\ S5UhI8§ 
^g25«miR^2 l/^W^O A. 20B&SH& 

[0 0 2 1 ] mi%.Z?m2 UvOU/<2 OA. 2 0B«. 
0 1 2 K^-TJ: 5 K. PMttOn- * 2 1 &t>lg 

«©x^-*2 2*>6-etieh.&£. miu>/i^-c2o 

ACCfcl^Ttt. n-*2 ltfF-i-'aW?- 1 1 a©± 

^tcr-€-©^H±«:HSsnr*jo. xf-f 2211 

D-*2 l©^^±(C«ipgUr|^D-5f2 1©^®** 
^SK*f[SlTSJ:^tc|9:W6nri^. IS 2 U-vOl/M 
2 0 BCCteUTfc. P-5f2 l*iF-J^a>^- 1 1 a 
©T$KT*©J'HSa±(c@5£;*ft-C*j<5. ^f- £2 
2 «n- $2 l©S*jg±(c8tKILTl5ln-*2 1 <D9Ym 

[0 0 2 2 ] Ifn&U^ WS)W2 OA, 2 0B©§ 
n-*2 l «p)-^««:^3nr*j»3. §o-*2 l 

SJBttiiiCoTl>5. XmffiMmtCto^Xte. &u-$ 
2 1 ©J1-jgffi«9 0m<DJ%m*i>~>tcWaicBl8,2tlX 
^•5. *L-T, #a-5?2 l©@l£ctJ^Ox 02«. ^ 

x^-$2 2©*^oi* . 02* t,mvxm%m.MAd 

tctt*ti?tim>bl;Xi,>Z. tctcL. mi 1/^2 0 
A(C*JW5S>nB[HlK4i^Ol©iS^[^i. »2 b^/JU 
^2 0 B<Dlfam&#&Ol<Dffi&JifottfimjZ.ft& 
(*jeSSBS§-C»9 OS) /cWM^SJ:5{c. MU'/Jl/ 

^•2 oa, 2 0Btth-> 3 >^-i i a (c-en-enifi 

[002311 1MS2 1/VJW120A, 2 0BOS 

zr- $2zt,az> m^icm^xmmmicm^mm. 
2 3ft®wfitix^z>. cne.©t«2 3K:*st>r«. 

®mtbxmmb, ttc^rtumt^mmmtLx 

®m?Z. *LX, SlR^2l/^2 0A, 2 0 

Bccfc^r, mmmmiciEm&m^^x. sa-$ 

2 l£&*r— $2 2tc*fL-TlelK3#Si, ^lRi^ 
^2 UVOW<2 OA, 2 0 B©S-iEKjSta*«3&»6BISI 

ni„ S/c, ^ 1 JkV s i%2 \s*J)\'rt2 OA, 2 0B©# 

^KaaB«M^ e> «a 9 ©^«ta«-^ y , , c t >, y„ 

[0 02 4]CCTagt^^i(t D-$2 1©nj§ 



r) 
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wvmmmttwacDtc&ic . &E.mmm* y , , c t >. 

y . i C t )RO'#^?fitB©# y i . ( t ) . y , , ( t )©!Htg 
#&a-*2 1©4 5fi (tc/4) ©Uteft CTitC^b 

£/c. &IES£$tBfa-^yi,(t), 
y«, Ct )R!yr&#&g*Bft#y,, Ct ). y, , (t )«:*}<<> 
T«> 6©&tB# nr/ 4 CT <t K-KWCMftlc &oT 
*3HtiBflKC*>k>rt2. C©5t>K:{itB©S&S 

#©<4^®&i^£^B©lia<fc«:*£. C©{atB©H 
ftSCtfc^SrC. Sft-ff-yttCt). y,i(t). y 

12 ct ). y„ ct ■)<DMmo , g.it*m.?mm$£<m^E ll 

ai (t), E„Ct). E^Ct)^ JE&mRlciEnic&it 

-rs&©-c*.s„ ^-L-r. ctnoomtmitm^E 

ii (t), E 11 (t)CD{4tI<b > mifl^bM#E 1 ,Ct), E 
^COOtfitfBte. cn6CD«itB^t(g#E 11 (t). E„ 
(t), E„<t). EwCOSrSiUKTSi. S^tC^:/ 

[0 02 5] friB7C/2©0: J 5^*I^tfi#E 
ii (t). E„Ct). Ej.Ct). E„(t)*a!SI«CL/^:^ 
S^r^miliC^. — P-#2 lCD^-f— $22K 

JSBSSfCte^r^ mftft©2jc (3 6 OS) tt. «g« 
ft©7c/4 ooa) (CtB^-T*. 
[0 02 6] gfc. ffc©&af 
©0iK=N>Ol. 02<0®Ci©fctf>K: > S^i^tm-^E 
nCt). E„(t). E^Ct). E„(t)*l3f>Kci-^ 
2 lOlUltefigtct&D-C. -f&:b*>n-*2 1© IBIS 

A2 0AKtoWSD-$2 1 ©@&t£<l>Ol©fll/|>;£[6j 
<b. 312 UvOW<2 0 BKfcW5a-ii2 1 ©IH&c£<l> 
Ol©(I>C,^<t£Tr6b/cC<fcK£t3 (*H)fe^t? 
«9 0S(7t/2) re.UfcCifCfcO) . tSWI^bfl 

#e , , c t ), e 21 (t )<D&m®mt*&twm£.im^ 
EijCt). E J3 (t)©s(itB«. frfB«^i6]©-rna 

rt>-5. cne.©t6itii^b«#E 1J (t). E„Ct)£0 
9KfiKii£-C7KLTI,>S. &*J S t©»mi^b<I-*fE 
iiCt), E IJ (t)©KI^« > giH^bd-SfEj.Ct). E 
, , C t )NI©M^{C fc^Sll-r 

[0 02 7] c©<fc5{c. *JIJSmmc*}C^r«. fill 

MS2 UvOU/>'2 0 A. 20 BKfcWSSd- £ 2 1 

©^ii^^mrtsji^tcis-, r caa*^ b/t &©k 

-f 3 4I5JBSK:, §n-*2 l©0lte*^Ol 02£X:r 
-*2 2©#<l>Ol' . 02' ititi^XUbZitZZt* 

ftmtist^z. */c. co<t5^isc;s2i/7;i' 
^2 o a. 20 BiciEffi&imzEimm^t bxtmt 

*mm <«*.«. 2*) *m?z>zm<,cmm&8i$titc 



(6) ^132 0 0 2-3 50 1 8 1 
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tttfjfi# (iE^*Bft^R^^ta<t-^) y„ (t ). 
y»i(t), y al (t). y^CDZ&Zct&imtLX 

[0 028] £/c> HflUvOl-^2 0 AKfctt&U-* 
2 1 ©B&^'kOlCd'iXfrfai:. Jfl2 U7;l/A2 0 B 
fCtett&a-£2 l©@«tetti^02©ffl^[6ji?:S^ 

IB2*«:»i|i^ia$n/ctH^jm^-y 11 (t). y^CO 
yi.Ct). y,,ct)) (D&±i*ts;mm<Dmw$t 
io ^bKfe^r. JStitiai|?&S<aBr^bT*J:5K:i,Tt,> 

[0 029] -e-0-C> OTK. Cft*>©IE32$tfBM-*f y 
,iCt), y^CURt^fc&g&Bfl-^y^Ct). y,,(t) 
£m>/c^»H]Sg^g2 5©?«gL®aico^ri^L/< m 
IB-TS. S3tt, ^ 1 l/^W<2 0 A. 2 0 B 

^tH2>^gi > m^|5|SS^S2 5<b?rliifflSS(C«J; 

[0 030] 1 1MI2 UV;UA'2 0 

a. 2 0BB, mmctcmi&oi'Vfr'^mwmicwL 

20 r*j«3. f lU'/jw^OAtt n-*2 itcttfcLfc 

P-£3 lR^^-df2 2{C*j-Ic;L//cXf— » 3 2* 
<i^.rt,»-5). o-^3itc«. n-*2 l ©ili5«:f*-o 
Ttc/2 CTi«:^»IWic^bT-5lllSfiSI?*^-r.S/c 

»©a?affl3-i'^3 3*sis:we>*x-r(,^„ xf-^3 2 

ic«, iEK&tB^y ii ( t Z>ic#><DJ&mm 
R^5agfflm#yi a Ct)*tti^t-2./c 
fe©^?StB«=i^;U3 5#gg;W6n-c<,>S. m 
2U^/;^<2 0B4> > I^I«(C, mrfBP-£2 lRj/Xf- 
-*2 2CC*fiDb/ca-^4 lSWf-^42^ 
30 r^-SiifeK. D-3?4 1 «:«asaran'CJU4 3*119: 
S/c. ^^-$4 2fCB, JE32?KtBll# 
y,i(t)*W*-r?>fcest>©iE?£^tBfl33^;U44 > Rt; 

^s«tBm#y, , c t ^tatrr ztc&<D&&mm=i 4 

;b4 5*JS:W6n'Cc^. 

[003 1 ] C©S3(C*Jt,»rB. S9ML//cmi 

Mf2U'/JW<2 0A, 2 0B(CteW5SD-^2 1 
©^JS^©[H]i£!iKKL/T« t ©Sfira 3 -/JU 3 3, 4 3 

SI2l/^W2 0A, 2 0 BKlfcWS&a-* 2 1 ©II 

40 K4m>Ox 02©iB'C^c|l3ur« l #a-^3 l , 4 1 
©S^7"-^3 2. 4 2(C*tf •5d'MC«fc»5*L/Tl> 
^1X^2 UV;Wn'2 OA, 2 0 BKWSSa 
-#2 1©IhMS*^Oi 02©fi^|S]©-r*T.€: > iEK 
&tBffl3 ^;b3 4 R^^-^Bffl n ;U 3 5 K*f T -SiE 
®fitB« ^ -T * 4 4 S^5^tBffl 3^1-4 5 ©JCfrft 

[0032] Sm@SSilg2 5 i!He^#^SB5 
1. ^1^^36155 2, m2m#«iagP5 3. Ifl3<a 
^®SP5 4. M»SP5 5S^ffi/h^^^SP5 6 
50 *WTS. Ctt6©&SB5 1~5 #ffitS«6*^ 
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[0033] flR^f 2 U^W120A, 2 0 B©& 
4<I©JS)8Bf8=J A- 3 3 . 4 3 ©&W4S}B, ?7r7 

g^SftTfc*). ©158^3^^3 3. 4 3(Ctt, BfflBft 
-S|26£§B5 1A>6^^tT>7'6 1 €r/i-b-CtiJ^Sn 
fc®fiBKt#x(t )= Ao-sin(2 7t f t ^-en-eftEPJn] 

[ 0 0 3 4 ] 0 1 UVOU'f 2 0 A<D&J&m%m=> -OU 3 

js&stnMao. m&.mm='-o\'3 4ic®m2titcm 

1 iE^+im^y,! C t )*s^ttr >^6 3 1 
M#«iaSIJ5 2K:«*&3nsJ:^«:Jtc-5Tt^. Sill u 
V»VW?2 0 A©*Kjefflfl33 to 3 5 ©WigBMB&T > 

m&mm 3^35 terns ztitcmi &&mm^ y * , 
ct y*mtbr>^e 4 4^Lt0i«#MaaJ5 2Ki 
testis j^k^-ci,*.*., 

[0 03 5] C©i#^, SlU^W<20AKteW5O 

-#3 1©*^-* 3 2icft-rz>wmftze a frz>i: 

1 i C t D&O'Sfr 1 sft&igf Bft^f y 1 , ( t ) « . A XL- A o- C E 
o + sin0„)-sin0, -sin(2 n f t + I/>);Rt>*Ax2•Ao• 
CE ( ,+sin0 o )•cos0l -sinC2 7C f t + tfiHStsfmt 

&W*ltt\ y t , ( t ) = Axl- Ao- (E, + s 
ind.ysindr -sin(2 7t f t + i/>,). y a ,(t)=Ax2- 
Ao-CE„+s-in0,,)-cos0i -sinC2 7t f t + ti^ttt 
S. &*J, <£,B. 3SSIE52&{I-5fAo-sin2 tc f t CC*f 
■f SIR 1 JE3£&tB<i# y>i (t )Rtflfr 1 ^K^gft-^y 

[0 0 3 6] SI2 UvOW*2 0 B©IE&?&fflffl3 -f -a-4 
4<DMffl«^aiT>7-6 5 ©MA^JSCCS^4/M,r 

ssisnrfcf) . jEmmmm^ <o\>4 4icmm2tiitm 

2iE3£&*B{I#y 11 ( t )&m>T >7"6 5 ZftUxm2 
flMMBffl»5 3tCffi*&3ft.S<fc5fc:ft- 3 -tt,>.5>. SS2U 
l/*^* 2 0 B ©&3£j8tjfli a -OU 4 5 ©WJftBilttT > 

^smmm 3-{jh5 tens § n/c^ 2 sfe&ifctBft # y , , 

Ct )&mW}T>-76 6£/M,T®2fi-St-i&HIgi55 3tC« 

[0 03 7] C©t§£. ^2 UVOUK2 0 B.KbtfSB 
-*4 l©*^-*4 2tC#TS&t8ft*e,,<2:TS£ 
ifeKm^ft^e.i-rSi. »2IE&$tB{I-^y 
, i C t )SO'Sfl 2 *&3£&tBM# y , , C t ) B, A xi- A o- C E 
o + cosfl^-sine! -sin(2 ?cf t + </>, )S£>'Ax2- Ao- 
CE < , + cos0 o )-cos0 1 -sin(2 7C f t + <f>,)%^t?<f# 



C7) !RfI§2 00 2-3 5 0 1 8 1 
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^FStt^SSfttftiK. y,,Ct) = Axl-Ao-CE. 
+ cos0 o )-s-ine 1 -sin(2 Ttf t+0,), y a »Ct ) = Ax 
2-Ao-(E 5 + cos0„)-cos0, -sin(2 jc f t +0, )£& 
S. ft*. 0,B. SiWE^«m#Ao-sin2 ?rf t (C» 
■T-5^2iE52jfitB«-^y J1 ( t )ao'»2^K^taft-^y 

, , c t )©{&tB©-rtte£m-r. 

[0 038] *l&tf)H2flH»«aflS5 2. 53B. » 
U< l*8BI!-r« J:9(c. «TEA*fll^y„(t). y 
i.(t). y.tCt). y„Ct)*ffl(,>r. *iaoe»2U 
10 '/W2 0A, 2 0B©&D-#3 1, 4 1©S^f- 

232. 4 2<c*hr4S«swi0 1 . e.&^-ft-enn-s 
ttiett*Mt&di. e,. Rc«&i&t«[i2 

S#«Hffi» 5 2.5 3 tcrfltfiBttSlft 0 , . 0 , ©fHHS 
S-ceai 3 n-5 SiHffl Axl- Ao- (E „ + sin0 „) • sin 
0i. Axl-Ao-(E o + cos0 o )-sin0 1 ?rffllr^r > ^1 U 
>/^2 0A©a-$3 l©^7 i -5'3 2{e:S*t--5IS1ifi 

[003 9] miRZ?m2mmm.8H5 2. 53K«tS 
20 8WMM0,. 0,J*«IW5 5«c*ti-entW&Sti 

s. ?affS5 sb, tn i m#^aa55 2ic«t 

*^*<JS€>Ci«%t,\ -T&tofe h-i' a 1 1 
a*«9 OffifeliSn-S CiBftU©-C, Miasmft©^ 

5«, »lU>/;W<2 0AK:4stfSO-*3 1OXf- 
^3 2K:Jtr*i«gft4»2 U>/JW<2 0 B©P-^4 
30 l<DX7'~*4 2tCttr&EI1Eft£0Al^'f-frb* h 
a >/^- 1 1 a ©aHift***i-fiMt***/ h * 

[0 040] Pl&/hto>?$2glB5 6B. >a>^' 
-1 1 a.<Dmtiftg.iCftT2> YtoV*i&$mtl.'r--7to 
JSi'tCtO^Stir. h—>a>^-l 1 a©81fta 

[0 04 1]&te, l>ria^lS^2 [,Vto/12 OA. 
2 0 B £#-<r *-fe m«HS8«g2 5 <!:©« 
40 ©S&KSlfcSfcfc-rfctofc:, S3 ©0884134 ©J; ^fc^ 
MLTfejTO. Tt£f}%. §3-{Jl'3 3~3 5, 43~ 
4 5 ©-^4*jl©S^4^0-cm^HK^® 2 5 1*3 
©T-*6 2KSi^-r*. 1t£UH3S^g2 5|*3{C 

r. S^a6r>^e 3~6 6©S— ^**il{CT-X6 
2tC«iBIT4. 

[0042] -xvz, ®wm*m&.ws 1 . m 1 

SB5 2. »2<t#MSg|J5 3&tfl&3 {g-st*&gSB5 4 CC 
ol^TSfiffltCSilB-rS. ®)fi8«-^^feg|55 IB. 15(C 
KMfflfc^-rJ:^. aJii'a^^^gBl 0 0. *-T5 
50 > ^m#^SB 10 2, lE^KIS^ff 1 0 4 RCJf D / A 
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[0043] mm? n v *&£gp iooh mmomrn 

&„ JE32&IS£SiU 0 41*. 0~2 7tfCigt>TIE&$© 

o»8Jta^s&fB&c#i£i,/tiMgi:©T k u^ccfcfiss-ti-T 
&£gPl 0 2 *»<=>©* -f 5 >^©l©(i#{cJ;o-C$W$ 

£. D/A£&gPl 0 6tt. IE&&f&£gPl 0 4*>e>tti 
#3ftfcfwy*;l'IE&&^£D/A^g!!l,-C. 
7tT>^"6 14r/M^ffllfiSfi^x(t) = Ao-sin2 7rf 

[0044] l£l<i#i!BISP5 2 tt. A/D^&gP2 0 
0, 2 0 2«rWT*. A/D^g|gP2 0 0«. MSbT> 

0 4R^SjS^tS©gP2 0 6 KJH&ttWjr*. IE32 
^f^HSC8P2 0 4B, * A 5 > ^ff-Jt#S£gP 102* 
h<DZJ ZZs#1fmm*%< l C&-iXM®ZtiX. MiBA/ 
5>^CDm<Smc. ISlA/D^glS ft/cm 
U^^-^SrfliU-C. UniE&i&fBfi-sty 
„Ct)©iEB»!U35» (Hi 0K:*jVrJ:5K:. JSHWtx 
C t ) <tlU-GWB>£#> ©/cJt>©*JgRI$t</> j ( t )©!>£ 
©&&C , nl £tnrr S„ s^?2^^S5:fSmSP 2 0 6«, 

* 5 > ^M^^gp io2*>6©f-rs> #wwt* 

met. ISIA/D^&$nfcmf!©lJ->:7-y 

ei>T. miiEKjetae-^y^ct)©^^^ (h* 

^=00 00(0+0,0,(0 +C 2 0 2 (O+ 
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im&ift) (Dtzibomjm®.* , c t >© 1 x.<ixm& c 

*&iE©K&-e*S. 

[0 04 5] A/Dg!^gP2 0 2«. ^SST>7*5 7#> 

e> Kt) ?nfcsi s^ifctam^- y , a c t ^m^. u - h -c 

i'M^NrA/D^&CT. IE52&0Sfc«J|gP2 0 8Rtf 
sfe&«fli«SS#gP2 1 OWXffl^t*. iE^ftffittSE 
»gP2 0 8«. *-f 3 1 0 2*»6©4r-f 

5>^»«#KJ:oT«»S*iT. fUBA/.D^SO 
5>y©mlSSiC, [3)A/D^$n/cmf@©+f-> 

^•;>y9 r ->*ffli>r. fiti&32i&*Bfi#yi,ct)© 
jEB8ftfiWMH10«:s*TJ:9K:. A0HI-9x(t)<k|BI 
— ttffidtft) ©fc»©gj£l«8c<*> j C t XDi&QfflRc 

.,.»*fmtr*. si>ffi?s«»isissP2 1 ot*. 

^ft-^^gPl 0 2*6©* -( 5 >iWWft^«:J:oT 
WWStiT. 8WBA/DSBSM)*-ir5>y©m«MWC. 
SA/D^»Stifcm<B©1f>^y > iff- z*m*<> 
r. $ 1 &SaStfBffl#yt, ( t )©*&&$& (01O(c 

©fc*©atia8**j ct)©i^©fiR»c... a *w- 

[ 0 0 4 6 ] C Cr. SjgH&tf j C t XDl&OfflRC 

H«*ffitco(,»r«9!or*»<. c©»i£ra^«j (t) 
«. *4i2M£K*i>?, tt*©?e^m^yCt)*Ti2 
8 1 ©J: 5 tcis«T*fc»«c«fflSti*— ^cafittH* 

**. 

[0 04 7] 
[«1] 



20 



30 



•+c n 0 n (o 



[0 048] *HJ60JSCD«^. m 1 jEat«ffi»#y „ [0 05 0] 

cn&CWldMBKttroyi.cntX. Hi ucsvrj: [«3] 

jgjfj) T?*SC<!:3«P6. Sj08IK£l/riES«HttA-s [0 05 1 ] 

in(27f f t)*ffiS-i"S. L^L. «^M#yCt)». 40 [ffc4] 
Htt«JCBC©jEKafflM»A's1n(2 7C f t ^MVXHl 
ta-Ttit/>4$t?t©-cS>S©-C. H 1 2 (CtpTJ: *> &c. 
jSB(i#y ( t ^sEWmSu^y C t )-s1n0 i^®^^ 
y(t)-cos0{cWr)B*T-J-S. L«fc*5ot, *JgK» 
(t)il/T. IE?£?S(!S^-©fc«t){CTIB®!2SCm3 
^rSffl-rSiifcK:. ^32iS&S : 5>©/tJst.«:TIBS!!4€rtS 

[0 04 9] 
[»2] 

0 o (t)=1 50 



0/t)=sin2xjft OfeD 



0j(O=COS27Tjft 0^0) 



[0 05 2] *r. HI lfcCT-TJ:9tt$0gflH»yCt) 

.i„ (C.,.,. C,,.i. C. ,.,-) RCfcfe&ftfiJWJ'©*: 
«>©«JSRI«[*iCt)©S«»C c .. (C to „. C t .„, 
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1 0 0 5 3 ]- n = 1 ©l»^©iES2^#CDfci6©ajgW " 
>i (t)©&tfc&C, 1( , (C„„, C,„.) StfM * 
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... (c t „.„. c t „, l )« > TiB£&5. eotfe^t** 

[0054] 
[«5"} - ■ 



Z sin 2 7T fb — 2pin2 7T fti 



[0 0 5 5] 



C oo* 



IP- 1 



— Zpin2^fti 
V i 



* * [&6] 



yeo» l 2fffti — 5jsoa2jrfti 
l i 

m 

— 2pos2;rfti m 



Qco. 



[0 0 5 6] fcftiU ffriE&5. 64KDP., n , Q,,„. [ 0 0 6 1 ] MiBitt^-Ctt, ?>7V >i?<Dfmm?V 

P«... Q E ..«. TiB£St7~l 0©<b*$<J-C*£. & >^H>^mtittS-C*-7/c*i. C©*§^CttP- ' 



[005 7] 
[&7] 



[0 05 8] 
[»8] 



2| sin2JTfti 



Z sln2fffti Z sin 2 27Tfti 



WD®m&f) <Dm&fe?rj:*>*>t. =k. -f (k. 

«3«±©1BK) t-TSiifeK:. St*rjgW£iifrfBiE& 
-sinC2 7t f t )©MJ!©g&te ( 1 feLh©H& 

•k. oj^tctts. ctip><DW%t. =nw$k<Dmm 

30 [0062] 



0.,.= 



Iv, 

i 

m 

Z y,-6in27rftl 



[0 05 9] 
MK9] 



P = 



[0 06 0] 
[«10] 



£ COS27Tfti 



J cos27rfti 
Z cos 2 27rftj 



rail] 



[0063] 
[«1 2] 



[0 064] 
C«l 3] 



Jain 2 71 fti =0 



Z ooa27Tftj =0 



40 



Q = 



m 

Z y,'coe27rfti 



Z 8111*2 7T fti — £co8 2 27C fb = ktZ«ln a 27Cfti 
I I I 

[0 065 ] ^ur, tmetti 1-1 3<dha«^« 

tfflB»7, 9©P.<„. Pco.tt^n-eftTiB&l 4 

[0 06 6 ] 
[&14] 



50 
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(10) 



2002-350181 



0 £sin 2 2wftl 
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0 kfl«ln*2j-:fti 



0 JTcos-^Trfti 



[0067] B(rsa^[8, 1 0©Q,,„, Q^.dC 

fcW£sin(2 7C f t i ), cos(2 7C f t , )©it#K:*5C> 

■C. Sg^-T^ <JE&2&M&^-^;i<> *#M-T-5C 

Jd^OfcaoSj&MR*! (t)©&flHg[C 

... (C.,„,, C. tnl ) J&&&£ffl$,ft<Dtc#><Dm&ffl 

(t )©&£&£* c<„. (c to ,„. c«„ ,)*«*«: 

[0 068] &tctcV. HSCDSJBjscKSi^ IEf£?£<$ 
$$811352 0 4 tt. Mie^C5. 7. 8*flJ<,»"C* ffSUE 
IS&tlfl-if y ! , ( t )©m<@©-y > 7 'J > y $ 

t,>-ciES2&08&c, , . x £tHrr * 0 ««ttfl(tt«iicff 2 
oett. Bi?ieiS(6. 9, 1 o*m>?. s&nE&i&tBm 

-f y , 1 ( t )©mffl©tf> 7* 'J > £ Cc»-?t,>T&& 

«{&&(;„„ others. ctizojEsmGmm 

fitSP2 0 4 «CfcWSSI»<fc . ^®^va»g|52 0 6 (C 

[0069] jEimmmn&2 0 8 w. H>na^5. 

7. 8£flft,>T. »a*3£iftffim#y„(t)©mffl©i>- 

y > y^- *K»^i>riE-£&{*&c, , „, *ft»-r 
^jg^s»gP2 1 oi-t. ms&6, 9, 10* 

ffiC^r. ^a^KiStaffi#y, 1 (t)©m<i©1f>7 ,i ;> 

*j. cn6 ©iE®fiM^3iiste» 2 0 8 «cte w zmnt . 

&5£i&#&S3?g|S2 1 OGCfcW |5J— ©-^>^ 

[0 07 0] g/t, ±^CD«fc i 5K: < »iE?2^tBM-^y 
, x ( t )&D-S&i*fc5£2£tBft-s|- y , , ( t )©&-* > y > if 
Httftf. (T&frtiA/'D^&S^ 0 0. 2 0 2©& 
A/D^©tH^iS)W) <t. iE32&<fc$r<fSffg|32 0 4. 
2 0 8&tf&&&&&MJ¥g|$2 0 6. 2 1 0 ©ifSHJgJW 
^^^©.fc^fCSS^-rntf. S^«#SP2 0 4~2 1 
OfcjrS&flgfcC,,,, <C. fne . C, 1nl ) . C c „ (C 
..... Cci) ©MfltftiS^fSf^-C^^. 

[007 1 ] C©»^. fftUE&ifctBM-Sty,, ( t )RCf 
mi&®m.tm-^ y , , ( t )«©•?>• > 7* y > ^JS^Sft f 
. itufa;®5£t/fc®fi8{t#Ao -sin(2 7T f t )©J§$ 

u&m&fc&<Dm*wi<Dmm& t > ©sMf-r&-b% f 
. =k. -f (/c/a. k. «3«±©ii&) cctase. 

m^^.n«S5ieS^iE32«(t^Ao -sin(2 7Cf t )© 

mmi/t %a/d^sp2o 0. 2 0 2©w*ji»ai 
/f . ©s*ffirrfctofti/f = k. -i/f. (ctase 



-r*. *rc. jE^iS<m^H«»ep 2 04. 20 8s-.cj-3?& 

&{&&«i?352 0 6.2 1 0<D«IM«l«ffriBiEaKA 
#A 0 -sin(2 7C f t )©Jg»3©Sg$<§ ( 1 ULbOfflR-C 
*Sk, {§) KrS. cntCiO. S^tiH»g|52 0 4 

~2 1 0(cr#^c. 1o (c.,„,. c. 1nl ) . c 
10 ... (c...„. c,..,) *ft&?ztcibK.mm2im>-v- 

>7V>?&mitm= kt -k. <h&S„ 
[0072] l/fc^-jt, £©«-&«:«, ±fB3&l i~ 

13 -warn u miE&mnc.,* (c.,.». c.,.,) . 

C... (C c „.,. C coll ) fcftirr **:«>©& 5. 6© 

p.,». p. o . »*, ±fa^ti 4{c«t-,rttfi[StiSo 
c©J;^tc. -^^T-y^^^f. (f^fc^A/D 

^g|52 0 0. 2 0 2OA/D^»O(f)M) IE 
K^«JI^S|5 2 0 4. 208 RCftfe^flWti* IMP 2 
0 6. 210 ©?S»^X9<!: iCmfie© J: 9 <tWIH*l*W S 
20 C<h«. SliiE^«#Ao -sin(2 f t )W2tta~C$> 

[0073] c<D£'?icLx]E&.mm$mn$ii2 oar 
v&m&m®mm#H2 o 6 (cr^n-enttmsn/i: 1 « 

©^StC,,^. C toI1 litg»a?IIStS|J2 1 2KfJ&5ft 
iE^^!^*S|52 0 8S^3£^^M^ta52 1 

otc-c-e^-enitffsn/ti^c^c.,^, c...,« 
Misi^aJ2 1 4K«it&$ti2,„ mmmw-Bz 12.2 

14f*. TBBl 5©«» (ffittC,,.!. C„. 1 ©#2 
^©fll©^**©^) ©Hff«Cj;-p-C. SbfiSm#Ao- 

30 sin2 7c f t ±m-mmnom 1 jE^tam^y!! (t ) 

= Axl-Ao-(E o +sin0.)-sin0 1 -sin(2 % f t +0!) 
RtfIB 1 sfe®gtl«# y , , ( t ) = Ax2- Ao- (E , + sin© 
.)-cos0 1 -sin(2 it t t + i/>i)©#JS4HiiAs-in= Axl- 
Ao-(E, + sin0.)-siri0 1 . Acos= Ax2- Ao- (E 0 + si 
n0 . ) • cos© t Z*tl?tl9tn-? 2> . 

[0074] 

[»15] 

Ax =Vc, h ,*+c eo ,, 2 

40 [0 0 7 5 ] cn6©#tiltSfiiAsin= Axl-Ao-(E„ + 
sin9,)*sin© 1 , Acos= Ax2- Ao* (E, + sin0. )-cos 
mi 1>*S)M2 0 A©a-$3 1©^7=— $3 

2 test -r s mmft e , *n-gtr s /cfc©ieiigft w-esp 2 

16«c«if&$nS. ifefe, 01iE^tBffl='-l'^3 4R 

l». @«^IWg|J2 1 6«. TIE*1 6©S#©S^ftc 

[0076] 
SO [& 1 6 ] 
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en) 



Axt 
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20 



tan" 1 / 

\Axi 



•Ao- (Eo+Bin 8 m)»sin 9 i 
Ao-(Eo+8in0 



[0077] cn«:j:D, mu<vjw*2 0A& *><om 
i iEK»ffi«# y » . c t ystxm i ^mmmnv » a c t ) 

^tft&tiSft&o CCDflWtfce^* 09CC^fck^ 

tc, n-*3 i«Jx^-*3 2cc»ur9oaaa«-r* 
race, -r^g«fl9oojsi^ o-3 6osoc 

#«M5 4at«a»5 5ic«»3ns. *fc % s« 

«#S52 1 2CcrfWSn«di««As1n=A)a-Ao- 
CE 0 +sin(9.)-sin(9 1 fc (J»£K:<fcoTtt fc &*ElT£^ 
iH?»»gC2 1 4CcrttffSnfcSifIfflAcos=Ax2-Ao- 
(Ea + sind.^cos^fc) , &3«#«ffln5 4CCttte 

[0 07 8] ftffBft 1 6 CC*Jl>r . #e<JDffi#ffi 

tf>T>h3<ttS»^ tiiflffiAsin, Aajs#fi©fflKC& 

#-?~C v TE»1 7^2 4*c5Vi\fc5fc:. SIPttAsi 
n. AcosOflKclCCraScSaW (/cfdl 4 K17-2 
4 «g»BK 1 6 J&Htf -T S Ct(,c<}:*). 

TE»1 7-2 4Kte(,>r«, MTBBSttttAsin. Acos 
***V?*ia = Asin. b = Acos<fc*T£o 

[0 07 9] 

«17] 

a£0.b£0,|a|<|b| Cflti* 



0 ,=tan -1 (a/b) 



[008 0 ] 
[»1 8] 



a£0.b£0,|a|£|b| ot* 
0 t = -^~tan- 1 (b/a) 



[0 08 1 ] 
[•19] 



[008 2] 
[•20] 



a£0,b<0, |a|<Ib| 
0^^+tan-Ka/lbl) 

a£0,b<0,|a|£[b| 0t$ 
x-tan-Klbl/a) 



[0 08 3] 
[•2 1] 



10 



20 



30 



40 



nOjsjn0j_\ 
m)*cos0 , / 

a<0.b<0, |a|<|b| 



0>t* 



6,= 7r+tan M (a/b) 



[0 084] 
[•22] 



a<0,b<0.|a|£|b| <Dt& 



9 t = -y- H -tarT'Cb/a) 



[0 08 5] 
[•2 3] 



a<0, b£0, |a|<|b| 
9 = -|-7r+tarr'<|ai/b> 



50 



[0 086 ] 
[•24] 

a<0.b£0.!a|£|b| 0)t* 

0 t = 27T-tan- 1 (b/|aD 

[0 087 )-*, fl!2flWIS5 3«>, A/D^gl 
SP3 00. 30 2, IE&&^?g#gP3 0 4, 3 08. 
*^tt&tt*flS3 0 6. 3 1 0. «tfg««SB3 1 2. 
3 1 42ttfBfSftttJttf3 1 6*«*.Tl>*. A/D^ 
&SB300. 3 0 2«, ltt7>7"5 8, 5 9^6*n 
^ftA# 5 ftfcW 2 iE&KtBff # y 1 1 C t ) = Axl- Ao- 
(E o +cos0.)-sin0, -sin(2 K f t + 0 , )&!>*gr 2 5& 
3£i£tB«#y , 2 C t ) = Ax2- Ao- (E a + cos0 m )• cos<9 2 • 

sin(2 7c f t + 0 2 )*§fi£u- h"C-en^n^>^y > 

h*ftA/DSE»UTH«7-r*. 
[0 088 ] jE^flW»ffi|S3 04. 3 0 8. 

^•s»§B3 0 6. 3 i o. mmrnwm 1 2. 314 

S^@«ftff«g|53 1 8« % «ire»]ft#«9ff 5 2<D 
SSB2 0 4-2 16&CT— CD«tt**liOT, inrfeiS2 
iE5££tSS#y , , C t )RUm 2 ifi-^ y , , C t )*c 

g^T, IJI2 UvOl/^2 0B*C:tetf*ja-*4 1<£>* 

^-5r4 2{c»-r*«aw0,*wn/rw*r*. fc 

ft!U ^ipi«#gB3 12. 3 14B, »2iEKSft««# 
y»i (t )= Axl*Ao*(E o + cos0.)'sin0a -sin(2 it f 
t + 4> 1 2 ««»tB A# y„(t)=Ax2-Ao-(E 

a + cos0,,)-cos0 2 -sin(2 f t + 0 a )<DSfiiHffiAs1 
n= Axl- Ao- (E 5 + cos0.)-sin0 2 . Acos= Ax2-Ao- 

(Eo+cos^^-cose^-en-entm-r^o skam-* 

g|53 1 6 NEK 1 6 &nWttTeft2 5 ®«0CC J: 
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[008 9] 



, Acos 

[009 0] CtX(Cj;f). ^2Uyj^2 0B^©S 

2 jE&»fBft* y , . c t 2 #mmm^ y , , c t > 

«:«-3t,>-E\ n-*4 l©*f---£4 2&c*f^-&m£U*i 
e^ftssns. ccmmfte.fc, 09£^?-J:5 

tC. C3-£4 1 ifiX7--Z4 2lCftbX9 OSlHllg-rS 
f^*?^t8«ft9 OWtSBft'C. 0-3 6 0SK: 

mvmwub 4Rz^mnm5 bicm^^tn. &tc, mm 

VH#8P3 1 2«cm»£ftfcSi«ffiAs-in=Axl-Ao- 

3 1 4K.xnUStXtcmmBAcos= Ax2- Ao- (E „ + co 
sflO-cose.fc) . Sf3fs-SfMSgB5 4tCft|ft3ftS. 
[009 1 ] «C*». C©J*2 l?-9«affi5 3 tcfetvtr 
fc. «fEfll]A-9«nff5 2(D«^d:n«(C > &2 5© 
fm<Dm&Wst>X'b2<rj:2 > m-&. tlifUlAsin. Acos 

*sjt©tt ec tezt&stj; zic b. fris^ 2 5 <otf4ibb«n« 
«c!ft?>. iwot, mecki 7~2 4©auB«e«fc»). 

[oo92]*&, comsvmiRvmzfgmm® 

52. 5 3tc*a>-Ctt. miRxm2jEmBfflB*yii 
CO. y„(t)«:»l/r*>. 3PriS^2sS*K»[tBm^ 

y»ct). y,,ct)Ccs*Lrfe. ^-n^niESjg^iii 

JSSP2 0 4. 2 0 8. 3 0 4. 3 0 8 &tf4tiftttfflktt 

^gp2 0 6. 210. 3 0 6. 3 i o^-en-entgw-s 
«fc-5ccb/c. l*>u jEtemamv-oi-s 4. 44&0* 

3-f*33, 4 3(CEnfln5nS®)«m-^xCt) = Ao-si 
n2 7C f t3tP^«Hf7t/2/cW(4tB*!-rnfcft#iJ&: 

Sft**MMMIK:J:»). tttt»*xCO=Ao-s1n2* 
f t©ffl**V 5>^il5FffiS#rS^tS©gi52 0 4 
~2 1 0. 3 0 4^3 10&ftfl:Stt&<l:9tC*-ft|£ > 
miiEKi««©#y,iCt3. IS2iE3&&tBM^y 
„ C O. $ 1 ASKffift* y , , ( t )&cm 2 AKtttBfll 
fy„ (t )©&IE32i£j&9-ttlli&fi t JK:tt r 0 j (c/SSl* 
TC**. 

[0 09 3] L/^-jt, *lSC>*»2^#MSgB5 
2. 5 3©flWt*H8©J: J 5«:ttJ|l{brSCi36J"r» 
5. Tftfc*,. IE&«flM88flJJ8B2 0 4. 2 08. 3 0 
4. 3 0 8£*fflgT*S. «^fiffi«Stl|[fli2 
0 6. 2 1 0. 3 0 6. 3 1 0lC£->-C9m2tlZ&m 
«C«..,B. *ti*ti»l jEtt»Ffi«#y»Ct). mi 
&S£$tBfi# y , , C t ). m 2 iEtttttMNt y , , C t jRtf 
m 2 sfe&«*B«# y a , C t ) © *> % x-wwm^ x c t ) = A 

o-sin2 Kit tm— JS&8U^©&l^iffiAxl- Ao- 
CE. + sine^-sinex. Ax2-Ao-(E o + sin0 (1 )-cos0 
,. Axl-Ao-(E,, + cos0«)-s-in0,. Ax2-Ao- (E. + c 
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* * V&.2 5 ] 

Axt- Ao-(Eo+cos9m)-s)ne t \ 
Axj-Ao- (Eo+008 6 m)-cos 8 , / 

12. 2 14. 3 12. 3 1 4*>:Fg<!:&S 0 0)lt*So 
r. #ffi&mm#&2 06. 210. 306. 310 
fcJ:^rtW3hfcSfl«C«.. 1 tt. «HMAxi-Ao 
•(E,+sin0.)*sin0,, Ax2- Ao- (E» + sin0 . )-cos 
0i. Axl-Ao-(E„ + cos0.)-s-in0,. Ax2-Ao-(E„ 

io +cos0.)-cose l ^-?-n'e t nsf fs#<hLr. iiSEEtt 
«c§P2 16.31 6tcm&3ti&. Ellgftfttt 

m 1 6. 3 1 6K<fc •)> iliBW^ tlHSK. ±E«1 
6. 25 7-24) fc<fcD. ttftlft0i.'0, 

[0094] C©tft&fc» C©*^©,. 0 

m3il#«iaSB5 4SC«gl»SB5 5tc«if&$ti 
S. Jfc/c. «ttttfl(tttt»9S2 0 6. 3 0 6«:«fc^«itl 
fitAsin= C COI1 =Axl-Ao-(E o +sin0.)-sin0 1 . A 
sin=C COI1 = Axl-Ao-(E, + cos0.)-sin0j h (tJHj- 
20 (Ckottt, ^^^»gP2 10.31 OtCfcSJR 
IIfflAcos=C«.., = Ax2-Ao-(E o + sin0.)-cos0 1 . 
Acos=C, OI1 = Ax2- Ao- (E 0 + cos0.)-cos0 

2 t>> . jp3im^«iffi8P5 4«:«*&sn«.. 

[0095] $fc, A/D^SB2 0 0. 2 0 2. 3 0 
0. 3 0 2iPZmt)3ftZmi}E&mm*}y ll (.t^ 
Wl*««*Bfi»y„Ct). 02iE?KjS»Be#y J1 (t) 

ac«(r2 js«Kftffiflr#y , . c t )©{4ffl*, infx 

(t )= Ao-sin2 ?r f t ©tft*BKSS$(IW«:^fett-CiE?2 
iSMI«fEC.,. 1 ©**trtltr«J:9«:L"C«)J:v>. 
30 (Ctt. 07{c^tJ:5K, BtriBH 5 ©^"a » i^Stc^ -fe' 

n4^n^*wa»3 2o*Rw*itar. miRvm2i&&m 

tBd#yii(t ) = Axl- Ao-(E, + sin0. )-sin0! -sin 
(2 7C f t +tf a ). y, 1 (t) = Axl-Ao-(E„+cos0.)- 
sin0,-sin(2 7Cf t+«/>,)<b > ^lSO'^2^^B 
<l#yu (t)= Ax2-Ao-(E, + sin0.)-cos0 1 -sin(2 
7f f t + !/»!). y„(t) = Ax2-Ao-(E o + cos0.)-cos 

e,-sinc2*f t + 4tttB©"J*ti«* roj 

©SH#gP2 0 6. 2 1 0. 3 0 6. 3 1 0t«t# 

40 

[0096] $fc. C©JS^(C«. iE?2?S<ll!atffSiJ2 
04. 208. 304. 3 0 8 tC<J:-5Tif-|r<*ftSg# 

la#yt.(t). *2iEK«ffifll-9y„Ct)&Cf»2*K 
iStafa#y,, ( t )©^ •^•CSb^m-^x ( t )= Ao-sin2 
reft 415)— S«8t*fiS^©Sji*BfiiAxl-Ao-(E,+s1n 
0.)-sin0,. Ax2-Ao-(E„ + sTn0.)-cos0 1 . Axl- 
Ao- (E 0 + cos0.)*sin0 i , Ax2*Ao- (E 0 + cos0.)-c 

ose\z*:n?tim.ir<D-c, mzmsm»^2 1 2. 2 

50 14. 3 12. 3 1 4 t/fc*«-jT, 
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&&&?SISt§|52 0 4. 2 0 8, 3 0 4, 3 08(cj:ot 
§m 3 titc&Gk&C MMM A XL- A o- ( E „ + s 
in0«)-sin0i, Ax2* Ao- (E» + s-in0.)-cos0 1 , Axl 
•Ao- (Eo + cos0.) - sin0 Ax2-Ao-(Eo+cos0.)- 

6, 3 1 6 ft-5. 0<6ftH-»a52 1 

6, 3 i 6ic<i;»3. mzm-iitmmtc* 6. 2 

5 7~2 4) {CJ:0> fMA0». e.tfstg 

[0097] *fc, C ©*§£*>. e 10 

, «. in 3 mmesm 5 4 so^as 5 5 3 n 

■5. *fc. IEKIicmKai*92 0 4. 3 0 4tCJ:SaM' 
{lAsin= C,i „, = Axl- Ao-(E 0 + sin0.)-sin0 „ A 
sin=C.,„, = Axl-Ao-CEo + cosS.^sir^, <b 
KJ^Ttt. IES&#»SIJMIS2 0 8,3 0 SiCfcSjg 
ifHBAsin=C,,„ 1 = Ax2-Ao-(E.+sin0.)-cos0 1 . 
Acos=C,t.i = Ax2- Ao- (E„ + cos0.)-cos0 

2 «>) . ^3ft#^agP5 4(c«j&?n5. 

[009 8] 05~7©&SfSfc?ttSa52O4~2 

1 0. 304-3 1 0. ®HiStf*SB2 12.214.3 20 

12. 3i4. m&n$mm2 1 6. 3 1 6tc*si,vt 

«£#&tf/Xtt&5£^#-©J^»!©kt f& (k t « 

r 1 j «±©ss&) «<c. *a*#*3Wf-r»j: 5k l 
it. i/* i/. A#L)fc7^ny<i^ic$gnSiEifiBT:r 

k , ** r 1 j «fc 0 fc^»(jhtf. «r£#rtifttt4>-fefT tc 30 

> i'T 1 - 2 SrflH^c&aSIJIfctT 5 <fc 5 K. 0 T *> J: 
[0009]^(C. BI3. 4©l#3fI#*2Hl§|S5 4tCO 
l»ri¥lBKBiWr*. C©J»3©*MBI»5 4tt. 08 

tciMffl(c^snr<,>4J:5{c. ®ipM?s#as2 12.31 

2 a> 6 © Ji flifil A si n = A xl- A o • ( E „ + s 1 n 6 . ) • s i n 

0!. Asin=Axl'Ao'(E o +cos0„)-sin0, ; S:-€-*a-? t 40 
tlAfi?Z>l"<frl'7 F8B4 0 0. 4 0 2£«;tTt,> 
4. hSP400. 4 0 2B, HffcftitllgiJ 2 

16. 3 1 6*>6©mm£ie a . 0,kA#l/Tfc«3. w 
IBSiUfiiAsin, Asin^^Axl-Ao-Eo-sin©!, Axl- 

ao-e„ -sine .z^n^nam? s. £©*§•£. axi- 

Ao-E.te. SIIWIZU^^OA, Z0B<Dm 

ff©«sm, hSP4 0 0 , 4 0 2 ©Iftftfiltt. 

Zsin= Axl-Ao-sin0. -sin^!, Z cos= Axl- Ao-cos 50 
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Zsin, Zcos«ilifISimg|J4 0 4. 4 0 6 (C-e-h-?ft« 

[0100] &4fStffff4 04,4 0 6lt«mmft 
0t. 0i tWMfttfcfl; "IQIK«aUHIi4 0 4. 4 0 
6B, TfBf*2 6, 2 7©?S3?tCj:9. &«ft0.©JS 
NBOKC J: SJEB^OSMfffi A msi n&t>'&3£#tfB©il 

HifflAmcos^its-rs. /cku, c©*§^. HSlft 
0 t . 0,K:<fcSiE§2jfcl#fI^#> tg*M8©tKSI?a[«:ffl 

[»2 6] 

Zsin Axi-Ao-sin0nvaln0 1 



Amain = 

[0101] 
[*2 7 3 

Amco8 = 



sin 5 t 



sin 0 , 



Zcos Axi -Ao-cos 0nv sin 0 2 



sinG, 



sin©, 



[0 10216*5, ±iE&26. 2 7i*#efc:sin0 1 . 
sin0 a £^//Ct>£CD-C\ sin0 lt sin©,** To J 
©fB«:tt*i % SBftSTttfeft*. Wot, C<Di©^ 
sin0 1 , sin0 a # TOJ ifittOlTC** t »CCBf 
»L/^ffi*IfflAmsin. Amcos*fflt^ria<Ktf-#*r SJ: ^ 

[0 10 3] S/c. H'3^8{caWCSWJ:5K: % SW 
SSSP2 14, 3 1 4^?»C[^iBffiAcQS=Ax2-Ao- 
CE 0 +sin0. )*cos0i , Acos= Ax2- Ao- (E 0 + cos 
e m ya>sB z i> % l"<)lis7 hSB4 0 2RO f 3gffifiiSiSt 
SP404, 40 6CCA*3#ScfcO^UT4>J:^o 

sin0 a . sin0 2 ^ TO J £#©ffifc&4 
U-c;l/^/^ hgf54 0 0, 4 0 2lt «S fflSiUffl A cos, 
Acos^p?) Ax2* Ao*E 0 - COS0!, Ax2- Ao- E 0 -cos0 2 
Z^tl^tlffiM-LX. W^?fiiZs-in= Ax2-Ao-sin0.-c 
os 6 1 , Z cos= Ax2- Ao- cos0 . • cos0 2 4tf#t" 4^«<J: 
^itI?Hff§P4 0 4, 406^ TIE&2 8. 2 9<D 
«St<O^fCCj:0, l5rfBm^fiiZsin. Z cos&tfUlnJI 
0i. 0 2*^1^, ffiififfiAnsinRc^^ififBO&iBffl 
AmcosSrtfflfrntfi^o 

[0 10 4] 

[»2 8 J 

Zsin _ Axa-Ao-sin0m-oos0 1 
cos 6 , cos 0 , 

[0105] 
[&2 9 J 



Am8in=" 



Amcos = 



Zcos 



Axi-Ao-cos0m-cos0 s 
cos0 , 



[0 10 6] CO<fc5CCOrtt#ShtelilB<iAmsin= 
Axl- Ao-sin0 BI Amcos= Axl- Ao* cos0 . (XteAms 
in= Axl- Ao-sin0 BI Amcos= Axl- Ao-cos0 B Sc>*A 



(14) 



25 



msin= Ax2*Ao*sin0., Amcos= Ax2- Ao-cos0.) 

Amsin= Axl* Ao'sin0. , Amcos= Axl* Ao*cos0., 
Amsin= Ax2- Ao-sin0.. Amcos= Ax2- Acrcos0.© 

DT?*5. LtcW-,X> leI3teftff-»aJ4 1 Ote. UCft 
If*g2 16. 3 16 £l*Jt£#. TIB$t3 0 (X«TIB 

ft 3 o . 3D omnoymn k <t o a»&t 0 . 10 

[0107] 
[&3 0] 

n _, ^ Amsin ^ = ^ n -\f Axi -Ao-sin 5 m 



0m= tan" 



\Amcoa/ 



\ Axi*Ao*cos0 



m / 



[0108] 
[«3 1 ] 



8m= 



/Amain \ = „/ Axi-Ao-sinfl m 
V Amcos/ ^ Ax2-Ao-coE0m 
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[0 109] £ft(Cj:<3. JHiR!>'Sil2fI##raSIJ5 
2. 5 3*>6 ©gUiflfil Amsin. AmcosRi^^ft 
9,. e^S'Jli-C. n-*3 1. 4 1©Xt u -£3 
2. 4 2K*rT5«««6».*^tll3n-5. ftfc. C© 
3 1©*?— *3 2«C^-r^#«ft<t. a 
-*4 l©^^-5f4 2{C^-r-5tS«fttW«ffiK;«M 

32. 4 2«:*t-rs9 0Kc:<t©fts?:*ijjgii-c^n(3:j£ 

9£©-C. B?iB««ft6i.<D^«^tSr#-5,„ C©tS 
*S#0.». H9ic^rJ:^K:. D-£3 1. 4 1^ 
f— £3 2. 4 2K»l/r3 6 0SIS'r», 0~ 30 

3 6 ofs.vct>fc-yx^tifri>m^m.t. 

[0 1 1 0 ] ]nriB£fc3 0. 3 1 Tfc. 
©fil#sea{>T/jN;* SMttAasln. Amcos** 

*©«§«:&.&*§£&£«:». B?fBft3 0, 3 \<D%m& 

sraitctts. LtcM->x. fr^ufcfti 7~2 4*ffli^ 

<fc(,>. fc/db. Uffiftl 7-2 4©affl(C*5C»T(* 1 H 
fU^attSW^.fCg^&Afcft. SHMlAsln. Ac 
os»fiipIffl Amsin. Amcos&CH£&*. 6*1. "f&fr-fca 
= Amsin, b = Amcos<!:'3"<£> < , 40 

[oiin c<D£5ici,xftnzntd@mne.\z, 
c©^*S^^»>SlJ4 i o«:*t»rtt. ««ft9 0S 

©8SH-C3 6 OgtCfrfco-C^fc-f •5>m£WI0 1 ©fif& 
rtg«c30,,£flWrS„ *r. 09(C^tJ;5tt. m 
$#0.£m»fc0,«{4fB##i&S©-c. cne©#g 
0.. 0.©^{b*in»!3^--5»?c«). ^mne.xamsi. 
mei<m.tB&Tp>Lx> mn&e., 0,©ok*— & 

scc^tf s&*8a0.s: i 3 s&wrbLxmmv 50 
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[oii2]*i/t. miLfte.immo~~9 ogts, 
n«. r 4 j ^gj^/dii0 1 /4£Sii**e ; j& 

^tSfte.iura^-TSo tK«U*j0.*HJ«9O~i 8 
ograntf. mnne^ r4j xm->-rcme x /4K. 
9 os*fln^^rsi^w^ta«(ft e- i Lta^ts. 
^«?na.*Hai3fi 8 o~2 7os-c*n«. tsifte, 

£ r 4 J •CSJofcfii0 1 /4Kl 8 Og^rJjngLOT^ 

wmnneuthxMt)? a. «&*sa0.*na:t3f2 7 o 
~3 6oa-c*n«. ^sifte,* r4j -csioytffle, 
/4K2 7 o**ft»LT^»tt«*Wie,i urffl 

[0113] £©»£•. ta«ft0.«^©KM*^ 
ri,>s©-e. tgtt^.tfos. 90S. isoffi. 2 
70s. 3 6 0 a©ia&©fii£7n-rtg£K:«. msus 0 
t*iogi2&©firc*£a\ 9 ogja^$©^ire&■sa> ; £■ 
£#m>«Sr&t>tat$#0.©fitS:S:. &<,>l5ffi-c« 

$>zi)*imBL<Dnm.pid 1 xmiELx> mmmic-totc-? 

[ 0 1 1 4 ] MkWmMt, m&fte.ifiQ&.5Ut.3QQ 

g©3fi6?©fiir * s tftirc . mma 0 , w 0 sjw ±©ia 
^©fflt?*n«. r 4 j •csuoyiiiEie 1 /4 

^©ss^w^Mft^.torm^L/. mm^e, 

*53 6 0S*S8©jS^©fii'CAn«fJiBfiie 1 /4 {C2 
7 0S«r»#L>-CSi^^«ttS««ft 0. t Lxmti-r 5„ 
*/c ts*Sfte.*i9 ott©is^©fii-c*sTO!g-c. * 
ma 0 , 0 sw±©a#©<Bt?*ns* . igms 0 , z 

T4j T?Sllo/cffl0 1 /4{C9OS*JnSl/r^W% 

^^©..iL/ra^b. ma^Ox^s 6 o£*#8©;a 
^©<b-c * n«tjfB<ii 0 1 /44-e©^* «c am 
«0.ii/tnj^. mmPid.&i 8oa©ia^©fit 
-c* s^sg-c. 0 , # 0 mm±oyi&momx$>n, 

«. m^ft0.* r 4 j -cwd->fcffl0 a /4«:i 8 oa* 
JDHti/rwsKfiacawfte.iorB^L. mmftOt^ 
3 6 og*ffi©ifi^©ffl-c&*i«ftriBfii0 1 /4 cc 9 0 
is*aii»Lr«tt»«tawfte.4i/'cia*r*. 9m 
ne.&2 7 o&<D&m>mxibztKi&x. m^pid^ 
o&in±L<Dis.®<Dmx$>n& niz.fi 0,* r4j -cai 
o/c«10 a /4K:2 7 os*flnSturSi^Wd:t5^ft0. 
iL-rtH^L. ^^0,^3 6 0S*«©ifi^©ffl-C 

*n«B?rfBfii0 1 /4(c 1 8 o&zM&uxm&mttM 
mftd*tLxmjr?&. 

[0115] cnccj;^, ttfficastf&awsfte.'r^ 

r4 j rg!o/dB0 a /4K:9 offi. 18 OS. 2 70 
S%i*4JnSfr.5©«. f 1R^2U7JM2 0A, 

2 0BKT, ijSfte.ogoscttciMfte,, 0, 

#0~3 6 0g(Ct5fc^r^tt5J:5KL/cfcs!)'C. 
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mmfte*. 6,ifio~-3 6 osccfc/co-csHt-rststs 
ft 6 .©35B4S&-5 J: 5 k: uyjw<4Ktfrn«, ^ 

[OUBllfc, -«Mft-9Sfttt4 10«, :*©J:5fc 
HimbmiLT. 3 6 0&Z&Z.Zft8L<DzYW.i>HSmk 

©iii«A«»Ej:<^ta$n?>*i > 3 6os*a^st 

*£ftg3&S|34 1 Orttcy^'Jfc/BSUTfeS. a-*3 

1. 41©Xf-$32. 4 2tC*|-r-SI§Btefc#t3 6 0 

g£ffl*fct§£K:«> M*.fcEl»*Kt*UT*»<. w*. 

«. ^(6]©lHlK(CJ:'3BirfeiHl3g^3 6 Og£iS*& 

fcwc r i j r^-^hT^snstiisc, 
(SicD[sW£«:«tD«rfaiai£ft*i3 6 os^a^sfc^ic 
r i j -r-oi]<5>v#?>2nz*}y 

[0 117] fcfc, 3ig<tfc£0gW:> 0^L/ftUS*g 

2. 4 2K*tLT3BSffiB&C*£«!:#«: > ??£*iIE#s<* 

t*3&K.m&mts:®ffiMd,* roj (cffljE-r^j:^ 

[oils] c©>^a&c*f-rsm;*j©{fei£&« 
KLfcSteectt. /c <h ttm§ms*: y {ctais i met* 

*&<DS»i^K:t3-3'3 1. 4 1#Xf— ?3 2, 42(C 
*tL-ClliISSW±lsIIS$nrL*^t*. HlKfltt^Wi 
*S. CCiS&tl^rk. *rE»j6©»fiE«:J:»). S: 
^i«ft9,*iO-^3 1, 4 l<DXf-£3 2. 
4 2«:^"TS3 6 Q&.*M%.Z>W&*m.?£'>< l C?Z>Z 

aw. tM6^>K^n oa*3 6 omx±jmzztiz>ct 

\*tj;WC, l^«^©M8»ffr{cmrfB*^> HB^IBttL/ 
r*$w«. m&"> FJH 0©3 6 0@&Lh©[5|ig4>t& 

[0 1 19] ccf^fcj&ffl&Kte^Ttt. 0i&y : 

02«^&SSB5 2. 5 3-Cft»§n/cmm^0 l . 0, 

5t£-cmmm$ti.ftft&e 1 , d,<D&e l -e,*imL 

SiJj^© J: 5 &C0 1 Z&c>*0 2 U *S)\/r< 2 0 A . 2 
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[0 120] **t» ±iBHJ£7f*ag{Cfcl>'r<i> > 03&C® 
i^'CTiR-r.fc^K:. S6K»4m^SgP5 7 4Km, 
02 1>V)W 0 B<Diffift^fig:c*jW5S«6«| 1 1 <D 
^#e«£«S£<tfcffiTr*<£5Kl,Tt>J:t,>. C© 
04 ff-SfMaSB 5 7 ^BirlB0 3 ff^MSSB 5 4 £ 

IH««:l«fSLr t mi u-/;wi2 o B^mmfte.KR 

*t02 UvOW<2 OBiDlifte^WiU^Kt 

tttfja*. cntcint*. <,>isiK£i£iR 

10 DWTCifcBJteiSr*. 

[0121] ±IBSIS6^k:*j^-c«, ##6hjcc 

mi uvjv^zm^tcmfcft&mgiwzmmoiwim&m. 

S. *We|R6r. 5J«PIi;J;^«:laI«-rS2ffi 
WOHRftv B2«BfCDHIKft©a. RtfUH 2 flffi # h 

|3J5*ttSP*t tC##3 nS« * CD h fl» * T rCD^mtC fcfU 

20 [0 1 22] Se.tC. 3)s:^«. hJl>*Tr£tfctbl,& 

^xmfcft<ofr*&.\b-tz>m&<<c*> : &mx-is torn 

^. h >s a 1 UKf 1 Rtf02 Ul/;U^2 0 
A. 2 0B41ftWM-iiift<. B«&«:**l*fi* 
^l^RiI^r^UfcCi FtCJH 1 SO'02 U^W<2 0 
A. 2 0 BfciffltfWSJ^te-rfttfJ:^. 
[0 123] a/c> ±IB*S6ff$SS«:fctiT« > P-£2 

^^ccaci<Djs»!^r9 os <-r&fc-£Rja©4#© 1 ) K 

30 s-rsi^Ko-rfcct^. cn(c<tn«. frtB36oa 
&mizwtfeft&v$t->tcftm. ctic. msine*. e** 
o ~ 3 6 o mc t>tc -? r mt s & z> i *> k t z c t i> -c 

[0 124] 3P>tC, JJBHiS^^Cfct^ri*. 01 s 
i^02 U'/;M2 0A, 20B4 V-Ua>^- 1 1 a 
CD^JlMJiKi^ie^w^Jr^Kibfc. L*>U 01R 
^0 2 U ^U-'^ 2 0 A . 2 0 B *H[f*rflt/& kfc P f F 
±(Ciffl#^/ci«^-t , . 0 1 U 2OA£02U^ 
^<2 OB borate (ig-r 6SI)9ttt (B4EM) 1 1©4> 
40 Jft< £fe— gp«: h-^a>^'- 1 1 a*^-ctitilf J; 

[an ^^©-^te^jc^sisiiiteft^aisig* 
[S2] s i ©0 1 rc;0 2 v vt\trt<D*mwmx 

[03] ttriB V ViW&xm U 7;b^*«:S$l3 n^m 
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[04] mzow^^tm. 
imb] 03. 4<Dmmm^&£.®. miRumzm 

[07 ] 05 omwm^mi^ m i so*^2 ft-sf*a 

[08] 03. 4<Dmzm^®$m<Dnn7uv?m 

[09] 03. 4©sgp©m-^^0. n&.pi&v® 

[0io] 03. 4<Dmwm^tj&mmm^m?& 
mtimntommzTrrr^ir hi-0-c**,, 
[0in 03. KDnmms&imtctowzmm&m. 



(16) «f^2 0 0 2-3 5 0 1 8 1 
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* [012] 03. 4<Dmsmm&.fflcteV2>m-%fii!m 

1 o -»jk^> ka\ 1 1 -mmm, 1 1 a ••• h — > 3 

- - 12 •••di-/a»r, 13 a. 1 3 b- iKljjae" 

2 0A-S1U\/JK 2 0B-f2U , /Jl'A-, 2 1. 3 
1. 4 1-0-?, 22. 32. 23 

2 5 -m»lHJ8S^S> 3 3-Si!Sffl3^;K 3 
4. 4 4-iEKMBffl3^^ 3 5. 4 5 -sfc&igtflfli 
10 a-f*. 5 1 -jaH88fi-«H6£SIJ. 52~54. 5 7-i 

204. 208. 304. 308 smumsimn- 

SP> 206. 210. 306. 310 -^mmwtmn 
212. 214. 312. 314. 404. 406 

-mmmn^ 2 1 6 , 3 1 6. 4 0 8-®&n$f%. 
gp> 4 1 0 • 



[0i ] 



[02] 



[010] 



10 



: 
I 



J 


□ 




r 








u 




1 1 ^~- 20B 




1 t 



y n (0=Ax 1 -GEcrHdn 0 m) ■ ain 9 , • \- «n(2 31 ft) 
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CoM ' y ll (0=Ax t -(Eo+ilnflm>-oo«e i A 0 -« il < 2 ' rft 5 
y a <0=Aj4(Ep^wa ^ m)-co» 0 dnC2 Xft) 
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